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TI - Electronic watermark system for electronic information distributing system - 
multiplies random number in portion of encryption lock and enables user to choose one of 
encryption keys, corresponding to encryption informations, and transmitted encryption 
information 

AB - JP1 1234264 NOVELTY - A random number is multiplied in a portion of an 
encryption lock. A user chooses one of the encryption keys, corresponding to encryption 
informations, and a transmitted encryption information. The encryption keys and the 
encryption informations are transmitted to the user by a server. DETAILED DESCRIPTION 
- The encryption key is generated by performing the encryption of a predetermined 
encryption key using another predetermined encryption key. The encryption information is 
generated by performing the encryption of for every generated information using the 
predetermined encryption key. INDEPENDENT CLAIMS are also included for the 
following:an electronic information distributing system; and a memory medium. 

- USE - For electronic information distributing system. Used for protecting copyright 
of digital information, e.g. moving image data, still picture image data, audio data, computer 
data, computer program, which is distributed in a multimedia network. 

- ADVANTAGE - Prevents making a reverse process of the encryption key and a 
random number. Prevents a server from embedding user information freely and distributing 
the user information unjustly. Increases the operating efficiency of the electronic watermark 
system. Prevents inaccurate distribution of digital data. DESCRIPTION OF DRAWING(S) - 
The figure shows a diagram explaining an implanting process. 
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===== PAJ - 

TI - ELECTRONIC PAPERMARKING SYSTEM, ELECTRONIC INFORMATION 
DISTRIBUTION SYSTEM USING THE SAME AND STORAGE MEDIUM 
AB - PROBLEM TO BE SOLVED: To surely prevent an illegal use of digital data and to 
decrease the amount of communication or calculation to be performed for preventing the 
illegal use. 

- SOLUTION: This is an electronic papermarking system wherein a server performs a 
first processing for generating plural pieces of different electronic papermark information, a 
second processing for generating plural pieces of enciphered information by enciphering 
these plural pieces of information while using individual cryptographic keys for each piece, a 
third processing for generating plural enciphered cryptographic keys by enciphering these 
individual cryptographic keys by multiplying a random number and a fourth processing for 
transmitting the plural pieces of enciphered information and the plural enciphered 
cryptographic keys as mentioned above to a user, while a user performs a fifth processing for 
selecting one of the plural pieces of transmitted enciphered information or one of the plural 
enciphered cryptographic keys corresponding to the enciphered information. A safe and 
highly efficient system concerning the illegal distribution of digital data can be provided by 
multiplying the random number only to the partial cryptographic key when multiplying the 
random number to the individual cryptographic keys. 
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[0 06 2] -9— y<hJL-1fUiULl=e • d=l 

mod p-\btch i mkeb3&&.di*±\8.-rZ>. tz 
tzL. P = 2q+1 (ql«B») T'J>0. ^-AtiULt 
COio^re td5:N + Nsffl«U (en,dn)i: 
ti< (a-f(Oei:dlieu, dui:fc<) . 
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hP 1 . P ^W#t LT < 0 , 1 > #Stf>2>£ 

*U b=li:UU/n-/^tftl.P3. P4<92<Itf> 
1SS!fc:*t L-T 0 ~ 1 c^MtffKb&^ftT v %S . 

[0 0 64] *xyTS64£:fclvt. If— 

S7a.y^Pn ( i ) crmm:2* ®£j£U 
Sr&Bf-^kn j ( j = 0. -s 2 b - 1 ) Tfl&^-ffcL 
fcE(knJ.Pn{i))k, Hf^gk n j KSl&r 
nSr^ttTe nT-Hf^-ftL^: (kn j • rn)">5rfct> 

[0 0 6 5] If— '<J±> Xf-vTSeSlZti^ 

T\ Nu • 2 b {lOUyo-y^Pn ( i ) ££-*$ikn 
i fHf-f-fbt^E (kni, Pn(i) )k.Ikni 
£ e n T'BlprffcL*; ( k n i ) •» 5: i: & tiJL— TfcJM 

SJt, ST/a-y^OgL&r n£e n' ( n* =N + 
n) T'B^HfcUtr n'-SrtXffU !ft3j*.&. 
E ( k s P) CJ;-5-CBf^-fbL^S«SrBrf-^M 

c\ttfX'%2>. 

[0 0 6 6] &IZ. Xir-/TS6 6iZti^X. a— if 

aco^r^+A^^^'n -y 1 o-?o<7v<TStS5 
HlT'ti, #/D'y?*KE (kl 1. PI 

(0) ) (kl 1 • rl)". E (k20. p2 
( 1 ) ) (k20 • r2)« ! , E (k3 1. P3 

(1) ) (k31)' 3 . E(k40. P4 (0) ) (k 
4 0) ^ZM/LtdZtlZtcZ,. 

[0 0 67] mz. X"r-yTS6 7l,Zi5^X. i-if 

{* , »yu**-' whuhhi t -r^x <n*r-> <m^-it 

ilfc2®I^fcft&£^LT^-/\'£i£&. iWi: 

ti-&jm&izm-&->-^y is^mzAfflmm^ttiz ± & 

igU(h(rl«»* II r 2 e2 ' ) ) X'mZiXh. 
[0 0 68] XT^yS 6 8 &Cijc$-«fc "5 

n-c#Jt2fiBS^-(b8S^ifc 2mBf^-fkSL^m^-S:S 

SftL-Cmod 
[0 0 6 9] mz, Xr--yTS6 9lZi5^X. 

[0 0 7 0] iim ZtllzX^X r kll'», k2 
0eu k31 eu . k4 0 4U j Wzl— f'tCiM^ix. r rl 



"\ r 2 eu . k 3 l eu . k 4 0 eu j k. S i gU ( h 
(rl"' ||r2' ! ' II r3 e3 ' Ilr4 e4 ' ) ) i)^- 

t^zmtzixh. 

[007 1] ^f77S7 Ofc&WT. -X— if<i 

y a -y 7 & c: fc tci -> x m^Fm^ Lwmzm 
mix-it. mhtit^-^-'m^im^m^m^-t 

Xmod^thZtiZji^xm^mk 1 1 . k20. k 

3 1, k4 0£#S<rfc#-C#S. 

[0 07 2] Xxy7 , S6 6TStl?t7tBf^ 

ttMrnomfmbK-ox^hnx'. zcomx-m^itmm 

WW* PI (0), P2 (1). P3 

( 1 K P4 (0) £#&.Lfc**-e#£. 

[0073] lot. #:/u dttCi 9 

syD7?fca- rffitfi <0, 1 > JL-ificJ: 
oTStR^iXTt ( 1 . 0 ) co/*7—>&U7i=i>y7lzft 

[0074] jjBwra h a)Hzttm'f&&imsmiz. 

m^X-mmLtzm 1 cO«liiBl!iaT'«liE^tCjli^fLS 
g^SigU(h(rl"' II r2"" II r 3 e3 ' II 
r4 e< " ) )KSigU(h (rl s1 ' II r 
2*2" ) ) „ if-/\'Bi^<rt:SlJ!c£ r r i el ' . r 
2 e2 " , r 3 e3 ' . r 4 e4 " j r r W . r 

[0075] ^ixtci m^mtftMvmmzmiz 

z&mizit&z.trfx'£%<%&. ttz. n^frL* 
mfr&tstzfrcoxmi l z&m%:mn-a.. at^snfiSrse* 

£mmtmm*:Jd®fcm±.Zit2>c\ttfX'Z2>. 

[ 0 0 7 6 ] ££tt«k 0 *> WSci-'^illiwH'M 

S64tc*jv>t, S^n-y^coliSJS-^-rs^i^ 
<, lOCOBf^lknfci^Bt^-fbE (kn, Pn 
( i ) ) t (kn) « n ?rf^fiS;-rfx{i<J:v%. ^ixJJl 

[0077] cm 2 (vmmcomm d uit. ±a 2 

**W=S:«liE«Sai4JaT<0i 3 (c=5:& . 
[0078] C^lEJaa: @7tC^L^J;3(C- t-^ 
<±, »xf-/rS7 l^fcviT, ^FIES^syo 
•y 2? i— iffflF BXOJBL. ^I^^ofct 
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[0079] mz. Xf»/7S 7 3^ii^. If-v^i, 

set. ^jtiLtzuT-v-yfnmtmzimmiz&Lxm 

[0080] iot, 02 -Cti. IfwTOtttB&GUi— 
if^OflfetC r r i eu x r 2««, k31 e ». k4 0 e <\ S 

igU(h(rl«»' ||r2 e2 ' || r 3' 3 * II r 
4« 4 ' )),rl"' .r 2« 2 " . r 3 e3 ' s r 
4 = 4 ' , rl, r2. k31. k40j 

[0081] 4*K#M:« Af7/S74 (CttWC . ±15 
S^a^^tcfctt^X-r y 7S 6 5 *u£ -tf"- 

[0082] dfO^cO^m. »636*HRLJt3&»5*»* 
^f77S7 5 (C*J WC . *LT. g£* { -gc 

T S 7 6 JL— fli>FjE LT V V& V* fcMf t . 

[0083] — Xf-/7-S7 50«?3^m^-gcL 
fc%£fctt. xfy7S7 8tI*. ttBStt* ±K* 
*>&**yi"CJflv t bttfZT- 9 P N«coJi=5r 
*£j*U S7 r o-y^cOgUS:i:Uro-/^<7)B&^BISrBf 

[0 084] B2T», 4ffl<0Bf#« (e 1" , d 
1" ) — ( e4" . d4" ) sya-y^«0 
flJRrl. r 2tU7 , O-y^<0Bf^|k3 1. k40 
r r i«»" . r2 t? " . k3 1« 3 " . k40«»" j 

[0085]«t, Xfr/S 7 8{Cit*. JL— 
3* ^iXT & tdf- 9 &WttikWmvm V ^flHHI e u 

1 e 1 M e u ^ j~2 e2 eu N k3 1 e3 " eu k40 e4 " eu j 

r 2tU7"o >y?<OBg#&k3 1. k4 0ll«f*'m 
feixr v \& crt\ z-—f\± Sfayftu •/ 9 izm 

[0 0 86] fcfc, ^f»rS7 9(CfcVvCSLR«0jtlS 
«JJl£fT o fcitfc:. ^■r>yrS8 0^J3UTSe0JtK 

di'JRLTmoditD. f<oi» 

n y ? <03.—m^i\mm t *imth . 

[0087] Z<VttM<7Mm. S 7'0 -y ^-O-X— fVt^r 



hmX'±MLtli£.t?>&X-9mZ?f'>Kz\ t <,Z*&<OT. 
xfyrS7 9A^^f'yrS8 HC**. ftfO^T 

[0088]-*. S/n 7 ? cr>2--<f*%mmMtf- 
gr. L . U -y 7 OJL-if Bf^Bg^gfr-gr. LSrt 

oT. 02^f JoK. Syo-y^^i-ifBf^-(t;a 
ftfrl", r2"j t U7"D7 9 <r>^-—fV^i\M^r 
irk31 e », k40«»j £ltt£-f6. fc/iU S^d 

■y ? COO.— WHkft&a*— L , U f O y J? CO JX- if 

Bt^-ftff&^-^^SC L^V^J^-JJXt- 77S 8 2^ 
[0089] m%.cr>®&tf&T LJt*>. *fc 

* ^ f2^$i^^V^. •edT'^v^^-. ±^L7t«aB5iSSr 

mvm-. &±comE*miz&^x . ^lESrtT^/i^- 

1f*< 1 ocoyo -y ^ *JW:iBS^«rc*9fl: U^: 

Nu/NcOH^T-^Srr-S. («fflE*fcJ:r>TJt—if 

[0090] i^L/iifcSBeyiKfcvvt . ±iexT--yr 
s 7 7-XT i >yrs 8 2cojaas: kiu^oii-rt-r-s. 

t. ^jESrtTo7to.-if{i^c|SIt7'n>yi7^S^r.SBf 

T. V-;<tf&&"r-?imm i $f®&%&cOX\ jl- 
iftimrHfl^Safr^lTHf^-fkLfcro -y ^ ZftfcXZ 

[ o o 9 1 ] j; . *mM<mmcomBmxii. * 

sEZ'+ritUL—ni (Nu/ N ) k (OSt^T'L*^ 
-fr^ 1 , kcOfflSr^#<^S£fc^«t^>TB«^S>Kc«c 

[0092]ifc*:.Sf51 0&mwm0Whj2&-9mG. 

<vmmmx'msMi,zm.t>ti&m&* siguj ( h 

(rl"' II r 2 e2 " II r 3' 3 ' Hr4'«")*^S 
i gU (h ( r 1»>" || r«*" ) . -^-/N-Bf-t-fCSL^S: 
r rl el " , r2 e2 " , r3 e3 ' . r4 e< " j frh, 
rrl"' . r2' 2 " j iZ^tt Mf . |3lScO«iStcJ: 

[0093] cm 3 (ommcomm d ot. ±ism 2 wra 
s^&»^-r s mmcomm * m 3 8 $■ #b§ lt» 
«kc»ws. £<o#^{i. ±mm2cr>mmcr>mmx-^ 
Lfcmmmnxoiz. tm&mzm^-rizwmw® 

[0094] J**W*#«tt. KTOJ: ^ tc^-g. . fc*£ 



[0 0 9 5] C&SBOJi:) 08cOXT->y7-S81^L 

&. mz. XT--yrs8 2icji*. -9--A<±±iett^t 

[0 0 96] XT--xTS8 3tji^. "9w<tt, 

b. S7n-y7lzMifi>&£iijz®mt. u^o-y ?lcg 

[OO97]J;-oT.03 X-liV-^iitm^zzi.—f 
-3- — iftph <73^^jffl[$8 (SigU(C)t 

s i gu o tt*«oi— nzxr>m^ 

%2tlX^2>Zt*mt) b. &7vy?frt>ft$ZLtz 
j&ffi(0. 1.1. 0) SriMoTV->2>. 

[0098] »;(^ >!.^-yrs8 4tcii^. 8M<±. 

(H3#ga) . 
[0 0 99] <Wc. XT--/7-S8 5lCfcV^T. 1fclE# 
ii. jl— ffr^miiiZtltim&<7)&7'B-y?frt>&#>& 

ttttzmm*i&iii-r&. *lt. awxr-yTsseiz 

tf-gc-rsa^^o -y ?mz\m~th . 
[oioo] znimco&m. 3--<mm*t>ttMi2ti 

[oioi] ^mm<rmmt. t^^^stoji^M 
a. &t/si. m2crmm<r>mmcom.if>^^mi l zfiL 
xmmx%z>z\k.\mt>frxfoh. s&t. *$mc?>& 

BIZ* 98tiB!yi£fTO%&. ffis-ja^iUMtcJoft^^ 
[ 0 1 0 2 ] ««E«li* : Fia* i U1»«S:ttajT , # 

[0103] c zcvrntommnBrn^ m<^>m^> 
&Mi4&(^ft&*3&< l z£'}X$g&X'$f&tf. mz. 

ill. AKI. *' f< i'f)l>W&<V&im&m<?>t:libcr > ffl%i 
WmtZtSft&WfTBfrLli&r SCIS-97-26 

a, i 997^1^) (omz. jnjt7-yxjsaftsr«ffl 

-rst,^kLTl*ifc*c<o^ <*H. (S3. " pn 
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^JtCiSHtSI^OS^LS^" SC I S - 9 7 2 6 
B. 1997^1^)^. m^^~fU-y h£8i£fij 

^fc««ttfc:»r4«ItW**r . SCIS' 199 

7^i£> %ztfmfhi\z>. 

[0 104] *Jt. Bf^SE (k, P) li. S^^Bf 
^■^{Ci oTS^T'£ 4**. Milf. DESWEA 
L^«k 3 fcWSHtBf-f-^fcJ: ^X®%lzm®t&Z 
bWX't<Z>. 

[0105] ±&<7>»&£O^®<0M&#giJli. 0 
1 ~H 3 L>t i a % : ¥ffi&}%<ft'ffltzVX°% < . 

Bmmttc&iiCDii. ffi±wmzm%.zti-?. mmm^ 

^PKb'-t^XtOTJ zS? >UHm*&ts £ t #T-# & . 
[0106] ifc, Jd**D3dtO^TiiTjEBflW>l* 

[0107] &fz. ^-/N-^^OBf^-ftM^t^-^'Bf 

-^-ftBf^a. ^-vx-Bf-f-fbSUg^ii^-y hv-WD 

-ROM^tCi-5TJ£<iE^li$ixTV>Tt<kV'>. 

Bf#^am{c«jC'ri»-^-/N*Bf^-ft,Bt^i. -9--ABf# 

[0108] ttz. Mfr&frm&ZftoffllZJL-^frt* 
aB|#^Srfflv^cS^J:^T^$ixS>I k i>$> 

[0109]i^. -eco»«,^«!^-rs^^* J i2EE^ 

*co&mm tJ-—f t coffl{%fimmmiz£-oximt,z& 
return, j.-- <r<m.*m:fmt& z. t %>x % s. 

[0110] tfc. -9"— A'ia- Tk<7)iatc®#!E5E^ 

-rt^im^m<wk&LZ*r-^bKw&b x-kh lx 
[oiin cf$4<omm<omm) *muzinLt:-v— 

rtZMtJ-- ifK«t SBf^-^Bf^-itW^^SUB^Ji. 
LSffex- ^ * ^{iBt-^-fk®ife SrB^x- ^ SSfc:tS#i 

l. zvn^&fruztt-th+r-^&tzii^-wzxh 
B^m^m^^tamm^^tsm^comm^^-yy 
mztstti-f&zb&X'Zh. 

[0112] — 2i\ TietC^-TF 1 a s h P i xTM7 
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[0113] OT. F 1 a s h P i xTM ( F 

1 ashPixlifQEastman Kodak£t<9 

mzt&M £ iiX v ^ £SttM£flM& «t t«»f - * £ $ 

[0114] JblfiflBt-fbL^HSI^r AfrftO&Txirt 
f-f^f-^tliMS-DOSJOf-f U?h'Ji:7T-f 
/WCffl^-T^.. XM— i/i:Xhy-Afc:«fcoTT?-fe 
x-fs. B&x-^B<g«14til&texhy-AatfH; 

[0115] Bfl&^-^i. flfcS#«fitCllg«'fl:$*. 
Xid 0 . Ztl?tlcr>m&!gc0W1&$: Subimagefc 
flftf. Resolution 0.1 -nX^t. 

mimmzft lx . *oB&£a*ai^*:a6i::^$rtit 

WSubimage he ade rKf^Jjl. ifc 
I«f-^Subimage data(:1gtt$il 

[0 116] d-TT'. 7DA-f^7htll Jgtttilfg 

sr-f-co^fflaw. nmzmixti-mLxgmLKhco 

"C. Summary Info. Property S 
et, Image Info Property Se 
t, Image Content Property 
Set, Extension list proper 
ty Set#&.g>. 

[0117] Summary Info. Proper 
ty Setll FlashPi x^COt^T'ti^ 
< . Microsof tftOX h^;?f-\* — FX 
^'T'(i'^l<07*c3^^-f -fe-/ FT, -rcO^r-OUCDrM 

f;u • • • y-^*->i>wimzmfr?$>. 

[0118] Image Contents Prop 
e r t y S e t it. B&X-?^*Slfcfrft£KiE-f & 

m&x-hh. iflD«ttfcti. B«x-?<7>pgJiix-. 

lZ-o\,iX<7)ffi. fecO*fj£. ifc&WiJPEGffiSS 

[0119] Image Info. Property 

$S. W^fcf. ^OBfctf^J^tLTffiO&Sfu if 

[0120] Extens i on list prop 
erty Setll FlashPi xOg^-ttaHcti 



^KBWSfilfg ( F i 1 e Source), (o) 
^mgtcre-ri.ffifB (Intellectual P r 
o P e r t y ) (vn) B«<Z>pW (B^+«A^J. *§Bf 
=5: if ) tcW-$-&<ffg (Contentdescript 
ion). ( -) Wt&iz&i>1xfz** yizm-thffim 

(Camera information). (#) j§ 

F. JgUSSgJB. 777ya»tiit') OtiffB (P 
er Picture camerasetting 
s ) . (M f-f^^*^ 7«f**Wi*^*ir-f ? 7 
^/^titliltf (Digital camera 
characterization) . (h) 7 -f JWA 

H) Srfc'cOtPS (F i 1 m descriptio 
n ) . ( ^ ) * U ^-T-^J^SW^epBiJ^T'J) 6 
S-W-fXtCig^-StflS (Or i gi nal docu 
ment scan description). 
( »J ) X*-r>-B«<9%£\ ttfflUfcX^-v^V7 
F . SB^tJtAtWf Sffi$8 (Scan devic 
e) . 

[0121] ^rJ3. FlashPi xtCzfc^T. F 1 a 
shPix Image ViewObj ectli, 1 

mzmvct&mizm^&t'x.-j yf^x—ftw* 

tzizttxtem-rz . m®.-7T4)vx'h%>. 
[o i 22] .bieb'i— f >-^N"5^-^t«. mme> 
wm. tfck/mK #16. e&m, y < ^9 y 

FT'2b&„ 

[0123] Source/Result Flash 
Pix Image Object (i. FlashPi 
xl«f - ? WHftT'J) 0 . S o u r c e Flash 
Pix Image 0b j ect(iMtJ) 1 ), Re 
suit F 1 a s h P i x I m a g e Object 
\i.^T^BVX'hh. 

[0124] Source FlashPix Ina 
ge Objectti. *y S^yWOBfR-r— R 
esult FlashPix Image Obje 

c tlit'iM y^\-7/-^^«-7tIfji51U>;g 

[0125]Source/Result desc. 
Property set ti±f 2B<£-r- 9 <nWft\<F>tZ 
tbcr>7n/*T- ^-tvM'fcv, Mm. I D . 9am£.<07 
tv*r < -b -y F . «M$KftBi$«£tiHl*rf & . 

[0126]Transform property 
s e t»±E«g. Jfefc/HB/K &®<Qt:ibC0A ffine 

[ 0 1 2 7 3 iffiSQfeO^ailCfcftS/N y^jL 
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isj.m$th<OiXXm.X't> r ). ^•vis*.m$l.h\m3zZ1& 
£Lfc<nffiSWW*v^. ZZX\ «3ifc<ifl$r£x 
1. x2K*fLTh (xl) =h (x2) i:=5:SC: i:T' 

[0 1281 gMm&.b\±. ffiBob'-y b«<Ob* 

2r£SJI$<9b'>y Vmiz$m? hm&Vh*). h (x 
1) =h (x2) J-jft^-Txl. x2£^Kj!.fcli-ti-3r 

[0 12 9] Z(Ob^. ttlOy*»^y = h (x) 5r??| 
tz-t x fc&gKJlffl-tfr&V^T'. i&SSfWc^y v- .xWifc 

(2. MD (Message Digest) 5-*?\ SH 
A (Secure HashAl gor ithra) f# 

[0130] immm~) ^mm^^izmf^—f 

[0131] (yUfcf, fc&^-f^e?*OlE<!l3Stt# 

-fX'hht^oZt) .KOJ: d&igiE^S- 

jl^LTV^ISjSii: LTVe r i S i gn^, Cybe 
r T r u s t i: V» 3 ifcilitfi: < fcUbftT V^S . 
[0132] C^raHBf^*^] &gH§|Bt*l*5tti. Hf 

[0 1 33] itmmtLX. RSAH^ElGama 

i m^m&%ihtix^2>. ( i ) ~ ( 3 ) i 
imzi>-h. *mMm*mmmimt:mm-&zktfX' 

( i ) B&mtm*mttfm*K> . n&^fit^^-c§ & 

[0134] ( 2 ) #*TO#OBi#«i2#SB$ftTV^ 

<o-c\ mm%i*& e <m.*m<n>?>- zw& iztm lx a ft 

[0135] ( 3 ) iH^^XT #^afS^C^fl*^(§# 
T"3rv><I i: , RXSZommXfit&ZAsZtiX V">&v^ £ 

[0136] CHttK^^A^^{±i|fS7C>-xf-A3 
^£7)^3^*^Bt-^tt£OA#*^^ : Sr-PTV%^, 



[0137] (*^ofl!l^5SJB©) #&BB{i*g&<7) 

ffl LX 1 1 o<olSS*^^^Stcaffl LT t &v^. 
[0138] sfcfc. Ji^U/clllfiJKSOSIgSrlSS-rS 
X o iz&mcDT'U * i d fc, ±l£#*r 

y^ x fcigg&$iU:3£S& *> v Mi S^x^Art «a yti 

SVitiSISconyf jl— ^ (CPU&iAMiMPU) 

[0139] _tiev7h'7x7V)To 

a ^ 5 A 3 - H & 3 y b - ? icffitg-r & ft , 

^^fis«-y-«». *^-s.7-a^7A3-H^iBirr-&ie 

-fx?. ftr-fX?. 3ta£vr4X;?\ CD-ROM. 
[0 140] itc. ayxzx.—ftiiWteZtitzTu?'? 

A.x-v&mff-f&zbizj;'). ±M<vmm&m<7)mi& 

A3- Hli4%»omEm(=«itl£ t 
liWo&X'h*^. 

[0 14 1] ZCIZ. M3KtrD/7A3-K^ 

y tr * - ^ o«egt£3S H ^ 3 >■ b* i - ^ $ n 

H^^3S3-- <y b izffibZ, C P U^'H^coMScO 
H»4fc«±*»«rtTV^ Zcr>X}mizZ;iX±.&Ltz9m 

&M(om&tfmi2tiz>*fr&izi>*miiz-&tti2> z t 

teWo&X'l>%\,\ 
[0 142] 

iwR<m&i ±j&co®mfr$>WL>t>%zoiz^ *^hj 
tf^-^nzmmLtzm^mztemzit*^*. o tc-r^c 

[0143] 4fc. *«W<0fl!i<0««tcJ:<iHr. H^tS 



(12) 



<&m¥ 1 1-234264 



[0 1 ] 311 OHM^^t^L^S^ii^^i&iKBJ 

[112 ] ^2<O^J£<^®{^L^maB?SISri5iBH-r5 
fctf>O0T-&£. 

[05 ] fBfeO«fflEM!ffl&S^*fc»oerc*4. 



[06] »i<^^<ojKi8fc^Ufca»a»«sa<o#« 

Wthtzvxnya— f-v— hxb& . 
[08] ^3<0|IS6^©^L^«lfEJ{USiO^Jli&iJi 

PI. P2. P3, P4 /O'/^If 
k Ht^H 

E ( k . P ) BfrSHfc#& 
e -f- AB#^ 
e u JL— ifH 
SigU *g 



II] 



[02] 



PI 


P2 


P3 


P4 



P1(0). P2(1) 
-^P3<0), P3(1) 
P4<0). P4<1) 

E(k10. P1(0)),<k10v1)«i, M®1 
E(k11, P1(0)). (kH-rl)e 1 
E{k20. P2(1)) f <k20-r2)** r2*2 
E(k21.P2(1)), (k21-r2)e2 
E(k30, P3(0)), (k30)** 
E(k31. P3(1)), (k31)*> 
E(k40, P4{0», (k40)«* 
E(k41,P4(1)), (k41)«* 

* 

k11^ k20^, k31*\k40™ 
r1« r2« J 



•/ 



E(k1t, P1(0)). (k11-r1) al 
E(k20. P2(1)) f (k20-r2)«2 
E(k31. P3(1)) f (k31-r3)<* 
E(k40, P4<0)), (k40r4)«* 

* 

(k11-r1) e1 ««, (k20^r2) e2eu 
0*31)^, (k40)<*«« 

SigU(h(r1 e, 'll r2«*') 
\ 

k11,k20,k31,k40 

i 

D(k11, E(k11, P1<0)))-P1(0) 
D(k20, E(k20, P2(1)))-P2(1) 
D(k31. E(k31. P3(1)))-P3(1) 
D{k40, E(k40, P4{0)))=P4(0) 



PI* 


P2' 


P3' 


P4* 



SlgU{h(r1»i # || r2e2'|| r3«3'll r4<*') 
. r1<*\r2* 2, t r3e3\r4*' 
H,r2,k31,k40 



r1 e1" f ^2", k31«3", k40 e4 "- 

kSI*", k40" J «?k31 eu . k40 eu 

neV", r2**^i31^r40<*- 

r1 eu , r2 etJ =?r1*\r2 e u^ r "' 
k31*«. k40««=?k31«' i k40«* 



a— If 

. r iei"eu r2e^*«J t k3ic3"«u k40 a4"«u 



- rie1 M, eu i f 2e2" , 8u ( k3lB3~eu t l^* 4 *"*" 



[03] 



[04] 



P1" 


P2' 


P3' 


P4' 



SigU(C) 
(0,1,1,0) 



(o.i,i.o)-mi.i.o)- 



P1 


P2 


P3 


P4 






PI 


P2 


P3 


P4 



PI 


P2 


P3 


P4 



P1{0), P2(1) 
P3{0), P3(1) 
P4{0) t P4(1) 

I 

E(k10, P1(0)), <k10-rt)e\ 
E{k11, P1(0)), (kH-rt)** 
E(k20, P2(1)), (k20*r2)e2 
E(k21 t P2(1)).(k21-r2)e2 
E(k30, P3(0)), (k30-r3)®3, 
E(k31, P3<1)), (k31-r3}° 3 
E(k40, P4{0)),(k40T4}® 4 , 
E(k41, P4(1)),<k4lT4}<* 

r * 
kl 1 «*; T k20~ t k31 k40 eu 
rieu r3 eu r4 eu 




a-1f 
E(k11,P1(0)).(k1lTl)« 1 
E(k20, P2(1)), {k20-r2)° 2 
|E(k31, P3(1)) f (k31 -I3)* 3 
E(k40, P4(0)) f <k40-r4)* 

i 

<k3lT3)«3<* (k40T4)«*e« 
r f ei'eu r2 e2 ' 9U , r3 63 '°*\ r4 e4 ' eu 
« SigU<h<r1 e1 'N f^ll rb 63 '! I r4<**) 

f k11, k20, k31, k40 

D(k11, E(k11, P1(0)))=P1{0) 
D(k20, E{k20, P2(1)))-P2(1) 
D(k31,E(k31.P3(1)))=P3(1) 
D(k40, E(k40, P4<0)))-P4(0) 



(13) 



!£gB¥l 1-234264 



[_5J 



SigU(h(rlei'|| r2e2' 1 1 r3e3'|| r 4e4') 
. rie1', r2e2' ? ^63' f r4 e4' 
M, r2, k31, k40 
rieu, r2©u, k31 e u, k40«u 



P1' 


pa' 


pa- 


P4' 



riei" > r2e2 , ' i k3ie3 ,, ( k40e4* 



r1 eu r2 eu =?r1 eu r2 eu 
k31 eu , k40 eu =?k31® u , k40 eu 



^ r1 Gl " eu , r2 e2 ' ,eu , k31 e3 " eu , k40 e4 " eu 



[06] 



[|_38] 



i . 



3 



—S62 



— S63 



-S84 



r 

^ay^Si: 1 o^o^7t g^ f ^S66 
I 



-S69 



-jZT 



T , 



-S85 



r S86 



B7 ]_^___ 



(14) 



ilfm*! 1-234264 



107) 



^FiE * fro *: t &t>ix z a.— y * «t5£-r 5 

I 



-S71 



-S73 
S74 



S75 



NO 




YES 



-S76 



B»*tujR»*fcjiT.3.— yea* 



3. 



S81 
J 



-St 



a--tf<7)^iEtgS3i: 




-S77 



S78 
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